display high-level E-cadherin expression and become epithelial basal cells. We also report that Traffic Jam (Tj, orthologous of a large Maf transcription factor in mammals) is a novel target of Hh signaling in ICs to suppress E-cadherin expression. Our results here demonstrate the role of Hh signaling in niche establishment via the control of cell-cell affinity to segregate somatic cell lineages for their differentiation, and that may be generally used in other organs to generate stem cell niches. Emphysema is one feature of chronic obstructive pulmonary disease (COPD), which is characterized by the loss of alveolar structure, airspace enlargement and pulmonary regeneration impairment. In the progression of emphysema, inflammatory cells infiltration into lung, proteolytic and anti-proteolytic activity imbalance, oxidative stress and lung epithelial cells apoptosis are played critical roles. Although mesenchymal stem cells (MSCs) showed a promising pluripotent potential, a variety of micro-environmental mediators in damaged lung affected precisely differentiated of engrafted cells that may influence the therapeutic efficacy for the repair of damaged lung. In this study, we aimed to identify the effectiveness of emphysema transplantation therapy by using lung epithelial progenitors pre-differentiation on amniotic fluid mesenchymal stem cells (AFMSCs) that may improve precise integration and complete their differentiation. Lung epithelial progenitors predifferentiation was achieved in EGFP-expressing AFMSCs under an optimal pre-differentiated condition. Resulting in a yield of approximately 20% thyroid transcription factor (TTF-1) + lung epithelial progenitors from AFMSCs in a 7-day period. Furthermore, the predifferentiated AFMSCs were intratracheally instilled into porcine pancreatic elastase (PPE)-induced emphysema mice at day 14, and cellular, molecular and pathological changes were assessed at 6 weeks after PPE administration. Transplantation of lung epithelial progenitors pre-differentiated AFMSCs integrated into the lung alveolar structure and expressed surfactant protein (SPC) or TTF-1 (markers of alveolar epithelial type II or early lung epithelium progenitor cell, respectively). A reduction of matrix metalloproteinases (MMP-9 and TIMP-1), and increment elastic fiber content were detected in the pulmonary tissue expression. Histopathologic examination observed a significant amelioration in the mean linear intercept in the pre-differentiated AFMSCs transplanted groups. We conclude that transplantation of lung epithelial progenitors pre-differentiated AFMSCs enhanced local regeneration of the lung alveolar epithelium and subsequently alleviated emphysema in mouse model. In the adult mammalian brain, new neurons are continuously generated from neural stem cells (NSCs) in the subventricular zone (SVZ)-olfactory bulb (OB) pathway and the subgranular zone of the dentate gyrus (DG). Previous studies show that NSC properties and neurogenesis are regulated by extrinsic and intrinsic factors. YAP, a core component of the Hippo pathway, promotes cell proliferation and inhibits differentiation in embryonic neural progenitor cells. However, the role of YAP in postnatal NSCs remains unclear. We found that YAP was expressed in NSCs isolated from postnatal day seven (P7) mouse SVZ. Forced expression of YAP promoted NSC maintenance, proliferation, and inhibited differentiation, whereas loss of YAP by RNA interference or conditional knockout inhibited NSC maintenance and promoted neuronal differentiation. Mechanistically, we found that thyroid hormone receptor interacting protein 6 (TRIP6) recruited PP1A/2A and inhibited the Hippo pathway through decreasing the phosphorylation of Lats1/2, which in turn increased YAP protein level in nuclei and promoted trans-activation of YAP. Furthermore, we found that TRIP6 promoted NSC maintenance, cell proliferation, and inhibited differentiation through YAP. Our findings demonstrate a novel interaction between YAP and TRIP6, and thus provide a model of regulatory network during postnatal neurogenesis in the SVZ-OB pathway. Lgr5+ stem cells are crucial to gut epithelium homeostasis, however, how these cells are specified and maintained are unclear. Here we report that deletion of the zinc finger HIT-type containing 1 (Znhit1) in intestinal epithelium ablates Lgr5+ stem cells thus disrupts intestinal homeostasis postnatal establishment and maintenance. Mechanistically, Znhit1 mediates the incorporation of histone variant H2A.Z into TSS region of genes involved in Lgr5+ stem cell fate determination, including Lgr5, Clic6, Tgfb1 and Tgfbr2, for subsequent transcriptional regulation. Consistently, we show that genetic deletion of H2A.Z significantly suppresses Lgr5 expression and mimics the Znhit1-deficient phenotype. These results demonstrate that Znhit1/H2A.Z is essential for Lgr5+ stem cell specification and intestinal homeostasis maintenance. Our findings also open a new frontier to investigate the dominant roles of Znhit1/H2A.Z in controlling mammalian organ development and tissue homeostasis in vivo.
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Emphysema is one feature of chronic obstructive pulmonary disease (COPD), which is characterized by the loss of alveolar structure, airspace enlargement and pulmonary regeneration impairment. In the progression of emphysema, inflammatory cells infiltration into lung, proteolytic and anti-proteolytic activity imbalance, oxidative stress and lung epithelial cells apoptosis are played critical roles. Although mesenchymal stem cells (MSCs) showed a promising pluripotent potential, a variety of micro-environmental mediators in damaged lung affected precisely differentiated of engrafted cells that may influence the therapeutic efficacy for the repair of damaged lung. In this study, we aimed to identify the effectiveness of emphysema transplantation therapy by using lung epithelial progenitors pre-differentiation on amniotic fluid mesenchymal stem cells (AFMSCs) that may improve precise integration and complete their differentiation. Lung epithelial progenitors predifferentiation was achieved in EGFP-expressing AFMSCs under an optimal pre-differentiated condition. Resulting in a yield of approximately 20% thyroid transcription factor (TTF-1) + lung epithelial progenitors from AFMSCs in a 7-day period. Furthermore, the predifferentiated AFMSCs were intratracheally instilled into porcine pancreatic elastase (PPE)-induced emphysema mice at day 14, and cellular, molecular and pathological changes were assessed at 6 weeks after PPE administration. Transplantation of lung epithelial progenitors pre-differentiated AFMSCs integrated into the lung alveolar structure and expressed surfactant protein (SPC) or TTF-1 (markers of alveolar epithelial type II or early lung epithelium progenitor cell, respectively). A reduction of matrix metalloproteinases (MMP-9 and TIMP-1), and increment elastic fiber content were detected in the pulmonary tissue expression. Histopathologic examination observed a significant amelioration in the mean linear intercept in the pre-differentiated AFMSCs transplanted groups. We conclude that transplantation of lung epithelial progenitors pre-differentiated AFMSCs enhanced local regeneration of the lung alveolar epithelium and subsequently alleviated emphysema in mouse model. In the adult mammalian brain, new neurons are continuously generated from neural stem cells (NSCs) in the subventricular zone (SVZ)-olfactory bulb (OB) pathway and the subgranular zone of the dentate gyrus (DG). Previous studies show that NSC properties and neurogenesis are regulated by extrinsic and intrinsic factors. YAP, a core component of the Hippo pathway, promotes cell proliferation and inhibits differentiation in embryonic neural progenitor cells. However, the role of YAP in postnatal NSCs remains unclear. We found that YAP was expressed in NSCs isolated from postnatal day seven (P7) mouse SVZ. Forced expression of YAP promoted NSC maintenance, proliferation, and inhibited differentiation, whereas loss of YAP by RNA interference or conditional knockout inhibited NSC maintenance and promoted neuronal differentiation. Mechanistically, we found that thyroid hormone receptor interacting protein 6 (TRIP6) recruited PP1A/2A and inhibited the Hippo pathway through decreasing the phosphorylation of Lats1/2, which in turn increased YAP protein level in nuclei and promoted trans-activation of YAP. Furthermore, we found that TRIP6 promoted NSC maintenance, cell proliferation, and inhibited differentiation through YAP. Our findings demonstrate a novel interaction between YAP and TRIP6, and thus provide a model of regulatory network during postnatal neurogenesis in the SVZ-OB pathway. Lgr5+ stem cells are crucial to gut epithelium homeostasis, however, how these cells are specified and maintained are unclear. Here we report that deletion of the zinc finger HIT-type containing 1 (Znhit1) in intestinal epithelium ablates Lgr5+ stem cells thus disrupts intestinal homeostasis postnatal establishment and maintenance. Mechanistically, Znhit1 mediates the incorporation of histone variant H2A.Z into TSS region of genes involved in Lgr5+ stem cell fate determination, including Lgr5, Clic6, Tgfb1 and Tgfbr2, for subsequent transcriptional regulation. Consistently, we show that genetic deletion of H2A.Z significantly suppresses Lgr5 expression and mimics the Znhit1-deficient phenotype. These results demonstrate that Znhit1/H2A.Z is essential for Lgr5+ stem cell specification and intestinal homeostasis maintenance. Our findings also open a new frontier to investigate the dominant roles of Znhit1/H2A.Z in controlling mammalian organ development and tissue homeostasis in vivo. Teleosts, such as the Japanese ricefish medaka (Oryzias latipes), grow post-embryonically for their entire life, which is mediated by designated stem cell niches. In the eye the retinal stem cell (RSC) niche is located in the ciliary marginal zone (CMZ) and gives rise to the lens-facing stereotypically layered neuroretina (NR) and to the lens-averted retinal pigment epithelium (RPE) in a bipartite manner. The RSCs are dividing preferentially asymmetrically, which gives rise to a clonal stripe of descendants resulting in an arched continuous stripe (ArCoS). To maintain the structure of the retina during this clonal growth, proliferation and differentiation of RSCs have to be tightly regulated. The Wnt-and Hedgehog-(Hh) signaling pathways have been implicated to play a role in these processes. These pathways are jointly implemented by the transcription factor Gli3, which depending on its isoform acts as transcriptional activator (full-length) or repressor (cleaved). The expression of the fulllength form is induced by Wnt-signaling, while Gli3 is proteolytically cleaved (repressor) in absence of Hh-signaling. However, upon active Hh-signaling Gli3 cleavage is prevented.
In situ hybridization and immunohistochemistry revealed that Wnt-signaling is active in the retinal stem cell niche of medaka. Additionally, the RPE and RGC layer are shown to be a source for Hhligands in Xenopus (3). A recent publication also suggests Gli3 to be the potential gatekeeper of fate determination among the RSC pool (NR vs. RPE).
To address the role of antagonistic Wnt-and Hh-signaling during eye development and growth, appropriate reporter lines will be used for imaging. Furthermore, clonal activation of Wnt-pathway effectors or Gli3 isoforms in a sparse population of RSCs will be used to unravel the balance of proliferation and differentiation. These clonal experiments will be assessed by long-term in vivo imaging (3-4 days, light-sheet microscopy) and lineage analysis (2-4 weeks, ArCoS). The in vitro or ex vivo production of transplantable hematopoietic stem cells (HSCs) holds great promise for the treatment of hematological diseases in the clinic. However, HSCs have not been produced from either embryonic or induced pluripotent stem cells. In this study, we report that 5-hydroxytryptamine (5-HT; also called serotonin) can enhance the generation of hematopoietic stem and progenitor cells (HSPCs) in vitro and is essential for the survival of HSPCs in vivo during embryogenesis. In tryptophan hydroxylase 2-deficient embryos, a decrease in 5-HT synthesized in the aortagonad-mesonephros leads to apoptosis of nascent HSPCs. Mechanistically, 5-HT inhibits the AKT-Foxo1 signaling cascade to protect the earliest HSPCs in intraaortic hematopoietic clusters from excessive apoptosis. Collectively, our results reveal an unexpected role of 5-HT in HSPC development and suggest that 5-HT signaling may be a potential therapeutic target for promoting HSPC survival. Hirschsprung's disease is a neurocristopathy resulting from incomplete colonisation of the embryonic gut by neural crest cells and characterised by congenital enteric aganglionosis. Failure of relaxation in the aganglionic segment results in a functional obstruction and megacolon. Current definitive surgical treatment is associated with a significant risk of long-term complications with adverse psychosocial effects, particularly fecal incontinence. Cell therapy aiming at regenerating enteric neurons in the aganglionic segment may be a promising alternative to surgery. Enteric neural crest stem cells (ENCSCs) isolated from embryos and neural crest cells (NCCs) induced from induced pluripotent stem cells (iPSCs) both possess neuronal differentiation potential and may be feasible cell types for transplantation.
In this study we aimed to compare the integration, migration and neuronal differentiation of these two cell types upon ex vivo and in vivo transplantation. Neurospheres generated from ENCSCs or single iPSC-induced NCCs (iNCCs) in suspension were transplanted to the wall of ganglionic mouse hindgut explants cultured ex vivo and the ganglionic distal descending colon of postnatal mice in vivo.
Upon ex vivo transplantation, ENCSCs migrated out from neurospheres and morphologically integrated well within the endogenous enteric nervous system (ENS) of the hindgut explant, whereas many iNCCs displayed morphological characteristics of cell death, with no evidence of extensive migration and integrated poorly. However, surviving ENCSCs and iNCCs demonstrated differentiation into TuJ1 + neuronal cells.
Upon in vivo transplantation, both cell types similarly were capable of differentiation into TuJ1+ cells. ENCSCs migrated extensively to form a network of branching fibres resembling the ENS located mainly between the longitudinal and circular muscle layers. Comparatively, iNCC survival was low, without extensive migration and integration.
Our results indicate ENCSCs are likely to possess a better ability to form enteric neurons than iNCCs within the developing and postnatal distal colon.
